Influence of immunization with non-genotoxic PAH-KLH conjugates on the resistance of organisms exposed to benzo(a)pyrene.
Polycyclic aromatic hydrocarbons (PAH) are recognized as common environmental pollutants released into the environment from many natural as well as man-made sources, and some have been classified as potent carcinogens. The main representative of the carcinogenic PAH is benzo(a)pyrene (B(a)P) which is known to induce genotoxic effects in vitro and in vivo, detected as PAH-DNA adducts. Long-term PAH exposure may be accompanied by an immunological response with the formation of antibodies against PAH as well as against PAH-DNA adducts. This paper describes the use of four PAH-keyhole-limpet haemocyanin (KLH) conjugates for the induction of specific and cross-reactive anti-PAH antibodies and focuses on the potential protective effects of anti-PAH antibodies produced after immunization of mice. In the in vitro experiments with HepG-2 cells, the genotoxicity of the PAH-KLH conjugates and the neutralizing effect of induced anti-PAH antibodies were evaluated. The titer of specific anti-PAH antibodies in sera and the amounts of DNA adducts in liver homogenates from immunized mice were investigated in vivo. The results show that anti-PAH antibodies of class IgG were induced during immunization. All the PAH-KLH conjugates tested were non-genotoxic and did not induce detectable DNA adducts in HepG2 cells or in the liver of immunized mice. The results show that only B(a)P-specific and B(a)P cross-reactive antibodies are able to neutralize B(a)P or its activated metabolites, which was revealed by a sudden decrease in the titer of anti-B(a)P antibodies in mouse sera after exposure to B(a)P. Furthermore, the anti-B(a)P antibodies produced by immunization were effective in reducing the amount of DNA adducts in mouse livers after intraperitoneal (i.p.) exposure to B(a)P. The results suggest that immunization with PAH-KLH conjugates can protect organisms against the adverse effects of carcinogenic PAH.